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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the dual mode surface wave filter which has the signal input part and 
the signal output part or signal output part, and signal input part of a balance / 
balance, or unbalance/balance this dual mode surface wave filter has at least 
one filter truck (10, 110, 10', 10", 110', 510, 610, 6110). To each of this filter truck 
1st at least one converter (11, 111, 11', 11", 11a and 11b, -, 111a and 111b, -, 
11 'a, 11'b, -, 11 "a, 11"b, -, 111a and 111b, -),The2nd converter 21, 22, 121, 
122, 21', 22', 21", 22", 221, 222, 21a and 21b, and - 22a, 22b, -, 121a and 121b, 
--, 122a and 122b, -, 21'a, 21'b, -, 21 - " - a, 21"b, -, 221a and 221b, and -- It 
has the reflector truck (31). The 1st and 2nd aforementioned converters Are an 
input side (IN) and an output side (OUT) alternatively, or with a multi-track filter, 
or the 2nd aforementioned converter It is the joint converter of the truck of the 
filter concerned. Both the 2nd aforementioned converter and one or more 1st 
converters are characterized by what it has even converter fingers for ( drawing 
1 , 2, 3, 5, 6, 7, 11). Dual mode surface wave filter. 

[Claim 2] By operation with one truck (510) It has two or more 1st converters 
(11a, lib, -) by which parallel connection was carried out electrically. And/ Or it 
has two or more 2nd converters (21a, 21b, -) by which parallel connection was 
carried out electrically. Said converter The parallel circuit ( drawing 5 ) used for a 
selection target as an output side of a filter as an input side of a filter on the other 



hand is constituted. Filter according to claim 1. 

[Clainn 3] By operation of nnulti-track ** Two or nnore 1st converters by which 
parallel connection was electrically carried out for every truck (11a, lib, -;1 1 la, 
111b), It has two ormore 2nd converters (21a, 21b, -;121a, 121b, -) by which 
parallel connection was carried out electrically. Said 1st converter The parallel 
circuit used for a selection target as an output side of a filter as an input side of a 
filter on the other hand is constituted. Said 2nd converter is a joint converter of a 
truck (610 6110) ( drawing 6 R> 6). Filter according to clainn 1. 
[Clainn 4] By operation of multi-track ** The 1st two truck (10', 10") Parallel 
connection is electrically carried out mutually about the input side or output side 
of a filter. The 3rd filter truck (110') according to the format of the 2nd truck of 2 
truck filter ( drawing 2 , drawing 3 ) is formed, the 1st two aforementioned truck 
(10', 10") By the 2nd converter (21', 22', 21", 22") of the truck concerned It is 
electrically combined with the 2nd converter (221 ,222) of the 3rd aforementioned 
filter truck (110'). The 1st aforementioned truck (10', 10") About the 3rd truck 
(110'), it is positioned in the symmetry on the surface of a substrate, and is 
arranged ( drawing 7 ). Filter according to claim 1. 

[Claim 5] The 1st n converter by which parallel connection was electrically carried 
out to each truck (10', 10", 110'), respectively (11a, 11b, -;11"a, 11"b, -;111a, 
111b, --), The 2nd converter (2ra, 2rb, --;21"a, 21"b, -;221a, 221b, -) of the 
individual (n+1) by which parallel connection was carried out electrically mutually 
is prepared ( drawing 1 1 ). Filter according to claim 4. 

[Claim 6] The 1st and/or the 2nd converter (1 1 1,221,222,221a, 221b, --) of each 
truck are a converter which consists of every two converter partitions (1211, and 
1212, 2221 and 2222) as a structural unit. Said partition of each converter forms 
a series circuit electrically, and a wave-sound target constitutes a parallel circuit 
( drawing 7 ). Filter according to claim 4 or 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the RF surface wave filter with very high selectivity of the 
type called a dual mode surface wave (OFW=Oberflaeschenwellen/SAW) filter 
(DMS filter) advantageously. To this filter, a name called a longitudinal-mode 
resonator filter (Longitudinalmodenresonatorfilter) is also used. Such a surface 
wave filter is an electric machine type filter with which structure elements, such 
as a converter and a resonator, are arranged on the front face of a piezo-electric 
substrate. 
[0002] 

Such a filter is well-known as for example, a 1 truck filter. In order to raise 
selectivity, the filter which cascade connection of the two above filter trucks is 
packed and carried out to one filter, and is arranged at the substrate is also 
produced and used. The well-known 1 truck DMS filter and well-known 2 truck 
filter by which cascade connection was carried out are shown in drawing 13 A 
and 13B, and this 2 truck filter is set to them from the connected 1 truck DMS 
filter here. 
[0003] 

If it says about a surface wave truck, the two above-mentioned operation 
gestalten have a resonator / reflector structure at the edge, respectively, and 



have the interdigited structure as at least one transducer annong these, 

respectively for [ for a signal input ] a signal output. 

[0004] 

In the example of drawing 13 A to well-known 1 truck filter 10, two converters 
(the 2nd) at a reference mark 1 with an another converter (the 1st) are reference 
marks 21 and 22, and the reflector structure is shown by the reference mark 31. 
Parallel connection of the two converters 21 and 22 is electrically carried out as 
an input side of a filter here to the surface wave 4 which should be formed and 
used in this filter and which has orientation 5. It is possible whether this input- 
side converter can operate to a balance or unbalance, namely, is operated by the 
signal input side [ **** ] (IN bal/IN bal) in both sides or it is made to operate by the 
input side (IN unbal) of unbalance to a ground (IN ground) to one side as shown 
also in this drawing. The terminal of the converter 1 currently used as the output 
section in this drawing is the output section [ **** ] (OUT bal and OUT bal). With 
such a filter, it wants to be careful here that an input side and an output side are 
exchangeable or that it can exchange and use. 
[0005] 

The well-known filter by which cascade connection was carried out is shown in 
drawing 13 B, and this contains two trucks or 1 truck filter 10,1 10 each other 
connected like illustration. The reference mark of drawing 13 A is used also here. 
With this filter by which cascade connection was carried out, a converter 1 is 
formed as the input section of a filter as which unbalance/balance is chosen, for 
example. The output section of this filter is converter 1'. The remaining 
converters 21, 121, and 22,122 are joint converters (Koppelwandler) here, as 
connection shows, and two trucks 10 and 1 10 of each other are combined by 
these joint converters. 
[0006] 

Practically, the converter 1 of 1 truck equipment of drawing 13 A, the converter 1 
of drawing 13 B, and 1' are always carried out by mirror symmetry about the 
perpendicular longitudinal plane of symmetry M to the orientation 5 of a surface 



wave, and, for this reason, the nunnber of the fingers which carry out occlusion is 
odd. In two drawings, this is every five fingers where INTADIJITARU 
arrangennent of a transducer 1 and 1' was carried out. 
[0007] 

The technical problenn of this invention is innproving the balance of the output 
signal of a related filter further in the input signal of unbalance or a balance. 
[0008] 

This technical problem is solved by the characteristic configuration indicated by 
the description part of clainn 1. Another operation gestalt and the development 
gestalt of this invention are indicated by the subordination claim. 
[0009] 

This invention and the further explanation of the deformation implementation 
gestalt are indicated by the description of drawing which belongs to a 
specification. 
[0010] 

The dual mode 1 truck filter is shown in drawing 1 , this dual mode 1 truck filter 
has the converters (the 2nd) 21 and 22 by which parallel connection was 
electrically carried out like drawing 13 A also here, and these are prepared as an 
input side. This input side can be operated as an input side [ unbalance / as an 
input side / **** ]. The converter (the 1st) carried out according to this invention is 
shown, and this is connected by the reference mark 1 1 here as an output side 
converter which should be driven to a balance. This converter 1 1 has four fingers 
by this invention even converter fingers and here. This transducer can have even 
another (it relates to practice) transducer fingers of the arbitration which carries 
out occlusion to INTADIJITARU mutually within the limit of this invention, 
therefore differs from the conventional technique theoretically. That is, it differs in 
the converter 1 which has odd fingers. 
[0011] 

Both the filters of drawing 1 supply the output signal of a balance at the time of 
the input signal of a balance, and the input signal of unbalance, and, moreover. 



offer very high balance like a technical problenn. 
[0012] 

Every one 2 truck filter of this invention is shown in drawing 2 and 3. It is 
substantial to this invention that these filters differ from the conventional 
technique (drawing 13 B) the following point. That is, it is that converters 11 and 
1 1 1 differ in that it has only an even electrode finger also here. In this invention, 
this 1st converter is not mirror symmetry about the longitudinal plane of 
symmetry (it is perpendicular to the direction 5 of wave propagation) M defined 
above. Nevertheless, this filter shows the improved balance with this way of this 
invention. As the conventional technique was already explained (drawing 13 B), a 
converter 1 1 constitutes unbalance or the input section [ **** ] in arbitration, and 
a converter 1 1 1 constitutes the output section [ **** ] which has the terminals 43a 
and 43b of a filter here. Here, two converters (the 2nd) 21 and 22, and 121 and 
122 are mutually connected like illustration as a joint converter, respectively. The 
filter of drawing 2 is a filter which has inphase association (Gleichtakt-Kopplung) 
between two trucks 10 and 110. The filter of drawing 3 is constituted so that 
association between two trucks 10 and 110 may be performed by opposition 
(Gegentakt). This is carried out when the joint converters 22 and 122 have 
reverse polar structure as compared with drawing 2 . In this filter, it turns out 
further by drawing 3 that ground connection can carry out to arbitration like 
illustration. 
[0013] 

Deformation of the example of drawing 2 is shown in drawing 2 A. The 
description of this deformation example is that the converter 1 1 1 indicated to be 
an output side (the 1st) consists of two converter partitions 1111 and 1 1 12 by 
which series connection was carried out electrically. This converter partition can 
also have [ the thing for which it has the even finger numbers (four fingers are 
illustrated at a time), or ] the odd finger numbers respectively. With this filter, 
impedance conversion of 1:4 is performed to an output side (OUT) from an input 
side (IN). 



[0014] 

The advantage of carrying out a dual nnode filter multi-track like drawing 2 , and 
2A and 3 by this invention is that the balance which has been further innproved 
with the filter of this invention by drawing 1 in addition to the advantage already 
acquired is acquired. 
[0015] 

The improvement attained with the filter carried out according to drawing 2 is 
shown in drawing 4 A and 4B to the filter of drawing 13 B. The measurement 
curve showing the attained balance is shown by the reference mark 41, and this 
is plotted about the frequency to the predetermined frequency band shown by the 
reference mark 42. The measurement curve 41 expresses the ratio of a signal. 
This is the ratio of the signal according to individual which should be measured in 
two 2 port measurement in Terminals 43a and 43b (as opposed to a ground). 
Termination of the terminal which is not connected to the measuring device here 
is carried out by the criteria surge impedance (Bezugs-Wellenwiderstand) of a 
gaging system. As drawing 4 a shows, the absolute value of a curve 43, i.e., a 
gain, is about OdB (shown by the reference mark 44 by a diagram). It is progress 
of phase contrast deltaphi to an output signal [ **** ] to be shown in drawing 4 B, 
i.e., shown by the curve 141 to a frequency band 42 also here. Drawing 4 B 
shows that this phase contrast is the value of 180 degrees mostly over the whole 
frequency band (deltaphi-180 degree is shown). 
[0016] 

The curve 45 to balance and the curve 145 to phase contrast are further plotted 
by drawing 4 A and 4B by the dotted line, and they are asked for this in the filter 
of the conventional technique of drawing 13 B. The improvement attained by this 
invention by this is distinct from drawing 4. 
[0017] 

It is drawing 1 or the development gestalt of the filter of drawing 3 which drawing 
5 and 6 show, respectively. The filter of drawing 6 is also the development gestalt 
of the filter of drawing 2 by the polarity reversals of a joint converter. 



[0018] 

1 truck filter combined witln multiplex acoustically mechanically here is shown in 
drawing 5 , this filter has a truck 510 and the converter prepared in this truck in 
the filter here, and the whole of this converter has even converter fingers here. 
Therefore, the theory of this invention is realized also in the filter of drawing 5 . 
With the filter of drawing 5 , the converters (the 1st) 11a, lib,-, 1 1 n of plurality 
(n) by which parallel connection was carried out are formed, and these **** in the 
1st converter 1 1 of drawing 1 . In drawing 5 , these converters are, even if it 
connects as the output section of a balance. The converter of reference marks 
21a and 21b, -, the individual in which it has the even numbers of fingers 
similarly by 21n+1 (n+1) (the 2nd) is prepared, these **** in the converter 21 of 
drawing 1 , or 22, and the input side of a filter is in it, even if parallel connection 
also of drawing 5 is carried out mutually. The reflective structure of affiliation is 
shown by the reference mark 31. Wide band width of face is especially attained 
by such operation gestalt of drawing 5 . 
[0019] 

The filter of drawing 6 is similarly carried out as a development gestalt which 
****s in drawing 5 of drawing 2 or 2 truck filter of 3, and this has trucks 610 and 
6110. The structure of a truck 610 ****s in the structure of the truck 510 of the 
filter of drawing 5 , and the truck 10 of the filter of drawing 2 . On the other hand, 
a truck 610 contains Converters 21a and 21b, --, 21 n+1 as a development gestalt 
on Converters 1 la, 1 lb, -, 1 1n and another side. Parallel connection of these 
converters of each other is carried out, respectively, and the connection which 
drawing 6 shows as an input-side converter and an output side converter in a 
truck 610 is also used by these converters. The same thing is applied also to the 
2nd truck 61 1 0 of the filter of drawing 6 , and this has Converters 111a and 111b, 
-, 111n;121a, 121b, -, 121 n+1. The converter 11,111 in every other one of this 2 
truck filter of drawing 6 is this operation gestalt of this invention, drawing 2 , or 
the development gestalt of the filter of drawing 3 . A predetermined inhibition 
zone oppression which can be set out of band is also improvable with the means 



explained here. 
[0020] 

Another developnnent gestalt of this invention is shown in drawing 7 , and it is 
possible to attain the high inhibition selectivity of a dual mode (additionally) filter 
according to this developnnent gestalt. 
[0021] 

It is further included in the principle of the filter of drawing 7 that the finger 
nunnberof 11" of converters is always even additionally in converter 11', 111, and 
here (the 1st). 
[0022] 

As connpared with the filter of drawing 2 , the truck 10 of this filter is divided into 
two truck 10' and 10" here, and the new principle of the filter of drawing 7 is that 
this (center) has the aperture of the magnitude of the one half of truck 110', 
respectively. With the filter of drawing 7 , the terminal a of converter 1 1' is 
connected to the terminal a of 11 " of converters, and the terminal b of converter 
1 1' is connected to the terminal b of 1 1" of converters, namely, two converter (the 
1st) 1 1' - and parallel connection of the 1 1" is carried out electrically, two - a ** - 
- a truck - ten - ' - and - ten - " - a converter (the 2nd) ( drawing 2 and joint 
converter of drawing 7 ) - mutual - connection - namely, - a converter - 21 - ' 
-- and -- 22 -- ' -- or -- a converter -- 21 -- " -- and -- 22 -- " -- a truck -- 1 10 - ' -- a 
converter -- 221 - or -- 222 - mutual - connection -- drawing 7 -- being shown -- 
having ~ **** . Inphase connection is made here and this is the same as drawing 
2. Reflector structure 31' and 31" are obtained from the reflector structure 31 of a 
truck 10 by dividing truck 10' and 10." The reflector of truck 1 10' is shown by the 
reference mark 31. 
[0023] 

The joint converters (the 2nd) 221 and 222 of truck 110' are another descriptions 
of this development gestalt of this invention. These are divided into two or more 
partitions as shown in drawing. The joint converter 22 consists of two partitions 
2211 and 2212 which can be read in drawing, i.e., two interdigital transducers. 



and these make one unit according to the structure on a configuration here. Here, 
the phase of the acoustic wave field (akustische Wellenfeld) is fixed respectively 
in a converter 21 or a direction perpendicular to the direction of wave propagation 
within 222. The innpedance difference between terminals is 4 times or a quadrant. 
The same thing is applied to the joint converter 222 and its partitions 2221 and 
2222. 
[0024] 

The filter of drawing 7 operates as follows. That is, by dividing, two input-sides 
filter truck 10' and 10" are formed, and a pan is inserted in filter structure for this 
at the symmetry, there - containing - having - the - one - and -- the - two -- a 
converter -11-'- 21 - ' - 22 - ' - and - 1 1 - " - 21 - " - 22 - " - each - an 
impedance - one half - carrying out - having had - aperture - a sake - the 
twice of the impedance of converters 11,21, and 22 - it is . Since parallel 
connection is carried out, converter 1 1' and 1 1" of the case of the filter of drawing 
2 , i.e., the input impedance of the magnitude same in a truck 110, are obtained. 
Series connection of converter 21', 21", 22', and the 22" is carried out in the 
circuit of illustration, respectively. Therefore, as compared with the converters 21 
and 22 of drawing 2 , it is 4 times the impedance of each converter of this. 
However, since the divided converter 221 (the same is said of converter 222) 
consists of a converter partition connected almost simultaneously, similarly, the 
(221,222) impedance is also compared and is 4 times larger. 
[0025] 

This development gestalt of this invention by drawing 7 has the impedance of the 
magnitude same also as an input side and an output side in this configuration. 
This is the same as the case of the filter of drawing 1 -3, and this is usually 
required in practice. 
[0026] 

The filter of drawing 7 originates in structure and already has the property of high 
balance. About the progress of a phase from the measurement curve 41 , drawing 
8 A and 8B show [ balance ] this from the measurement curve 141 , respectively. 



Please refer to that drawing 4 A and 4B were shown about the further 
explanation of these drawings. The filter of drawing 7 has innproved inhibition 
zone oppression, as it originates in the structure innproved further, it has 
especially high signal balance in the front face of the substrate of such a filter 
and balance was further already described. Drawing 9 A and 9B show the curve 
41 of the balance of the signal of this filter, and the phase progress 141 of 
affiliation in fields other than filter band 42 predetermined, and this filter band is 
located here in a 2-6GHz frequency domain. The curves 45 and 145 of the dotted 
line in these drawings show the value set as the object of a comparison of the 
filter of the conventional technique. 
[0027] 

drawing 10 - drawing 7 - a filter - a transmission characteristic - being shown - 
- **** ~ here ~ this ~ a filter - electric - parallel connection - carrying out - 
having had ~ two ~ a ** - the - one ~ a truck ~ ten - ' - ten ~ " - the ~ three ~ 
a truck -- 1 10 -- ' -- having . This filter of drawing 7 has the function of a balun. 
Curve E shows the transmission characteristic of the filter of drawing 7 , and 
Curve St shows the transmission characteristic of 2 truck filter of the conventional 
technique by drawing 13 B. 
[0028] 

Drawing 1 1 shows the development gestalt of the example of this invention by 
drawing 7 , and this is similar with the development gestalt by drawing 6 of the 
example of drawing 1 -3 substantially (therefore, it is similar with the 
development gestalt by drawing 5 ). Explanation there is effective also to the 
example by drawing 1 1 . ****ing is applied also about the reference mark of old 
drawing used also for drawing 1 1 . The converter in which it has the even finger 
numbers by reference mark 1 1'a, 1 1'b, and - also here according to this 
invention (the 1st), and the structure of the point symmetry of truck 10' are shown. 
A suitable thing is [ 1 1" (the 1st) of converters which are another truck 10" ] 
applied also to a, 1 1"b, and -. These truck 10' and 10" are equivalent to one 
truck 1 0 of 2 truck filter also here. The converters 111a and 1 1 1 b of the 3rd truck 



which exists in the center of drawing 1 1 , and -- are such 1st converter sinnilarly. 
Parallel connection of these 1st converter of truck 10', 10", and 110' is nnutually 
carried out electrically in each truck. Here, parallel connection of truck 10' and 
these 10" parallel circuits is carried out electrically mutually. That is, parallel 
connection is carried out by connecting the ternninal shown by a and b, 
respectively. In drawing 1 1 , this parallel circuit a and b, i.e., ternninals, is 
specified as the input side (IN) of this filter. These n converters (the 1st) are 
prepared in each truck 10' and 10." Furthermore, 221a and 221b of truck 10' 
used as a joint converter and 10" converter (the 2nd) 21'a, 21'b, -, a 21'n+1 and 
21 "a, 21 "b, --, 21" n+1 and a truck 110, -, 221 n+1 are **** (n+1) eclipse ******. 
As these converters (the 2nd) shown in this drawing, in each truck, parallel 
connection is carried out electrically mutually. These converters (the 2nd) of each 
other are electrically connected between each trucks as furthermore shown in 
drawing 1 1 . That is, these are connected as a joint converter of 3 truck filter of 
illustration in that function, and this 3 truck filter originates in this electric 
connection, and is a 2 truck filter type filter. The truck of the usually of each truck 
is shown by reference mark 31', 31", and 31. 
[0029] 

An advantage is acquired with the above-mentioned multi-track filter by drawing 

1 1 which has the balance which whose filter of drawing 7 improved and was 
carried out structurally again, and, on the other hand, this advantage is an 
advantage which can be attained to the conventional technique the filter of 
drawing 6 with the filter of drawing 7 on the other hand here. 
[0030] 

furthermore, the 2nd converter 221a of 3rd central truck 110' and ~ are shown 
like [ the filter of drawing 1 1 ] drawing 7 , these consist of partitions 221 1 and 
2212 which already explained drawing 7 , and series connection of these 
partitions is carried out electrically ~ having ~ **** ~ a wave — like -- it acts on 
being acoustical (wellenakustisch) as parallel connection. 
[0031] 



Some examples of a converter are shown in drawing 12 , and tliese can be used 
fertile 1st and 2nd converters of tinis invention, ortlie explained type of an 
operation gestalt. Tliat is, it is possible to use it as a converter with weight 
( drawing 12 A) as a converter ( drawing 12 B - 12D) which has impedance 
conversion. Such all converters of drawing 12 A also have the even finger 
numbers. The same thing is applied also to conversion of drawing 12 B, and 12C 
and 12D. The converter of drawing 12 B has the impedance-conversion ratio of 
1 :4 (or 4: 1 ). The converter of drawings 1 21 2 C and 1 2D is constituted so that 
these may have and form the impedance-conversion ratio whose number is not 
even (it is selectable). In this invention, it is substantial and it being [ of these 
******** of drawing 12 A - 12D ] in common is that these converters are carried 
out by point symmetry from the point of the balance. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is drawing showing the dual mode 1 truck filter of this invention which has even 

fingers. 

[Drawing 2] 

It is drawing showing 2 truck filter of this invention. 
[ Drawing 2 A] 

It is drawing showing the deformation example of drawing 2 . 

[Drawing 3] 

It is drawing showing another 2 truck filter of this invention. 
[Drawing 4 A] 

It is the diagram showing the improvement attained with the filter of drawing 2 to 
the filter of drawing 13 B. 
[Drawing 4 B] 

It is another diagram showing the improvement attained with the filter of drawing 
2 to the filter of drawing 13 B. 
[Drawing 5] 

It is drawing showing the development gestalt of the filter of drawing 1 . 



[Drawing 6] 

It is drawing sliowing drawing 2 or the developnnent gestalt of the filter of drawing 
3 . 

[Drawing 7] 

It is drawing showing another developnnent gestalt of this invention. 
[Drawing 8 A] 

It is the diagram showing the balance of the filter of drawing 7 . 

[Drawing 8 B] 

It is the diagram showing phase progress of the filter of drawing 7 . 
[Drawing 9 A] 

It is the diagram showing the balance of the signal of the filter of drawing 7 in the 
field outside a filter band. 
[Drawing 9 B] 

It is the diagram showing phase progress of the filter of drawing 7 in the field 
outside a filter band. 
[Drawing 10] 

It is the diagram showing the transmission characteristic of the filter of drawing 7 . 
[Drawing 11] 

It is drawing showing the development gestalt of drawing 7 . 

[Drawing 12] 

It is drawing showing the example of a converter. 
[Drawing 13 A] 

It is drawing showing a well-known 1 truck DMS filter. 
[Drawing 13 B] 

It is drawing showing well-known 2 truck filter by which cascade connection was 
carried out. 
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